Juno

Scott Bolton & the Juno Team












The History of our Solar System

Jupiter is like the Sun but
enriched in heavy elements.

How this happened is a mystery.

The formation of Jupiter is the
first step in understanding how
our solar system was formed.

These heavy elements are the seeds for Earth and life.
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Galileo probe descent




Galileo probe close up




Water = Oxygen

Water is key to understanding the formation of Jupiter.
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Juno’s measurements related to origin

Gravity Science

Does Jupiter have a core of heavy elements?
What initiated the formation of Jupiter?
When? What were the conditions in the
proto-planetary nebula?

Water Abundance

Enrichment compared to other heavy elements?

How did the planets get their heavy elements?
How did Earth’s get its oceans and volatiles?
History of volatiles across early solar system?



Consider the solar system as a soup....
we need to figure out the recipe




Juno Science Objectives
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Juno’s Flight Plan, or Trajectory
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Spacecraft & Payload

SPACECRAFT DIMENSIONS

Diameter: 20 meters (66 feet)
Height: 4.5 meters (15 feet)

Juno’s Science Instruments
Gravity Science and Magnetometers

- Study Jupiter's deep structure by mapping the
planet's gravity field and magnetic field

Microwave Radiometer

Probe Jupiter's deep atmosphere and measure
how much water (and hence oxygen) is there

JEDI, JADE and Waves

Sample electric fields, plasma waves and
particles around Jupiter to determine how the
magnetic field is connected to the atmosphere,
and especially the auroras (northern and
southern lights)

UVS and JIRAM

Using ultraviolet and infrared cameras,

take images of the atmosphere and auroras,
including chemical fingerprints of the gases
present : :

JunoCam .

Take spectacular close-up, color images
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Longitude Map after 32 (+1) Orbits
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Science orbits #1 & 3-34 result
in evenly spaced longitude grids after:
4 perijoves (# 1 and 3-5) = 90° grid
8 PJs (including # 6-9) = 45° grid

16 PJs (including # 10-17) = 22.5° grid ) )
32 PJs (including # 18-33) = 11.25° grid Jupiter North Pole View




Probing Deep and Globally
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Baking the Jupiter Cake
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Sensing the deep atmosphere
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First peak underneath Jupiter’s visible cloud deck
(MWR instrument)

* Longer wavelength channels
“see” deeper.

* The longest wavelength
contribution function peaks at
350-400 km (200 bar)

 Evidence of evolved zone-belt
structure appear to be present
at depth.
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Vincent van Gogh - The Starry
Night, 1889
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Frequency (kHz)

Juno Waves

16:00 18:00
August 27, 2016

20:00

22:00

) 1
00:00 02:00
August 28, 2016

10-11

10-12

1013

10—14

Spectral Density (V2Zm2 Hz'T)



Frequency (kHz)

12:47
1.12

37 .32
1.79

Juno Waves Perijove 4
February 2, Day 033, 2017

- _ Py - .
S A

| B s e
12:48 12:49

1.11 1.10
39.12 32.66
1.66 1.596

Electric Spectral Density (V2 m-2 Hz-1)






“Science In A Fishbowl!”

| = MENU SIGN UP oOr LOGIN

es, and vote on what
it reaches Jupiter.

PLANNING : DISCUSSION VOTING PROCESSING
' ‘Upload your'telescopic images and Create and comment on points of Yote on points of interest for Browse other users’ processed
: data of Jupiter to help the team interest in Jupiter's atmosphere JunoCam to capture during its images from JunoCam or
‘| plan the mission orbit of Jupiter ' download, process, and submit
your own images.
GO TO PLANNING COMING IN FALL COMING IN 2016 [ COMING IN 2016

http://missionjuno.swri.edu click on “Junocam”















NASA / SwRI / MSSS / Jason Major















Earth
(Terrestrial Planet)
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Juno’s special passengers
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For more information...

D

Juno mission website:

missionjuno.swri.edu =~ \

= On the NASA website:
n WWW.nasa.gov/juno







